Triphala, a well known ayurvedic formulation is used against number of ailments since ancient times. It consists of Emblica officinalis, Terminalia chebula and Terminalia bellerica in equal proportion. Triphala as a whole and its three individual constituents show specific antimicrobial activity against certain bacteria and fungi. Antimicrobial activity of aqueous extract of triphala and its constituents was studied against P.aeruginasa, E.coli , B.subtilis, K. pneumoniae and S.aureus by cup-plate method. Triphala was found strongly bactericidal against P. aeruginosa with 1.8 cm of inhibitory zone. This was on account of T. chebula which showed 1.2 cm of inhibitory zone against the same pathogen, followed by E. coli and other two Gram positive bacteria. T. bellerica however showed maximum inhibitory activity against B.subtilis by showing 2.2 cm of inhibitory zone. It was confirmed that antimicrobial activity against Gram negative bacteria is due to T. chebula and E. officinalis while antimicrobial activity against Gram positive bacteria is on account of T. bellerica. Antifungal activity of Triphala and its constituents was studied against two pathogenic fungi viz. Aspergillus niger and Candida albicans by the same method. Triphala was found more efficient against A. niger, this was on account of T. bellerica which showed nearly 2 cm zone of inhibition. T. bellerica and Triphala showed more than 2 cm inhibitory zone against C. albicans. Inhibitory zone of Emblica officinalis was observed to be of 1.5-2 cm against both the fungi, whereas T. chebula did not show inhibitory activity against C. albicans but showed nearly 1 cm of inhibitory zone against A. niger. This confirms that the antifungal activity of Triphala is primarily due to T. bellerica and E. offiicinalis.
Introduction
Ayurveda is an ancient system of medicine in India Which is based on balancing the three basic elements vat (space Air) pitta (energy and liquid) and kapha (liquid and solid) together known as tridosha (three pillars of life). Authentic information on ayurveda has been complied by ancient India medicine practitioners in forms such as Charak Samhita, Sushrut Samhita etc. Triphala is one of the important formulations of ayurveda, which plays important role in balancing tridosha. The three constituents of Triphala namely Emblica officinalis, Terminalia chebula and Terminalia belierca have been reported to show antimicrobial activity against various fungi and Gram positive and Gram negative bacteria. On account of this property, Triphala is popularly being used since ancient times to treat beneficial biological activities in mammals which include antiviral, immunostimulant, antiallergic, hepatoprotective and anticarcinogenic activity [1] [2] [3] [4] [5] [6] [7] [8] . The present paper elaborated the comparative account of antimicrobial activity of Triphala and its various components against five human pathogenic bacterial and two fungi. Gram positive bacterial species selected for the purpose of study were Bacillus subtilis and Staphylococcus aureus and Gram negative bacteria were Pseudomonas aeruginosa, Escherichia coli and Klebsiella pneumonia. Aspergillus niger and Candida albicans were the two pathogenic fungi selected for the present study [10] .
Materials and methods
Raw material triphala and its constituents (Amla, Har, Bahera) were procured from local markets.The dried fruits were purchased from the markets. They were then dried and powder was prepared which was again dried in an oven to remove traces of moisture these powder were then used for extract preparation. powders were weighed separately and then mixed to get triphala powder.
Calculation of % LOD (loss on drying)
The % LOD of the above prepared samples was calculated using the method. Weigh a glass petriplate that has been previously dried at 105 0 C, transfer about 1.0gm of the sample in the petriplate, distribute as evenly as possible, cover it and accurately weigh the petriplate and the contents. Place the loaded petriplate in the oven, temperature of which is maintained at 105 0 C and remove the cover, leave it also in the oven. Dry the sample for 4 hours. Remove the petriplate from the oven, close the cover. When cooled to room temperature, weigh it along with it's cover. Note the loss on drying and again place the petriplate along with it's cover open in the oven for one hour. Note the loss on drying and if the difference between two consecutive readings is less than 1.0mg, report the value in terms of percentage loss. If the difference is more than 1.0mg continue heating, cooling and weighing till the desired difference in weight is obtained. The LOD is calculated by using following formula:
Loss on drying in % w/w = (A-B) x100 A Where A: weight of sample before drying B: weight of sample after drying 
Preparation of aqueous extracts
Aqueous extracts of triphala were prepared by hot maceration method 5gm of all dried powders were taken separately in a pestle and mortar and macerated with 40ml of luke warm water. The volume was made upto 50ml. The contents were then kept in an oven at 80 0 C. The extracts were then filtered using coarse filter paper which was pre-weighed and dried after filtering and weighed again. The solvent was removed using Rotary evaporator till 20ml was left. The extracts were stored in an airtight glass bottles in refrigerator [9] .
Setting The pH of the prepared extracts
The pH of all the above prepared extracts was found by immersing electrodes of the pH meter, that has been standardized using appropriate buffer solution at 25 0 C and the pH of all the samples was set to neutral at the end. 
Calculation of active component
The amount of active component of the above prepared extracts was calculated as below: For this the filter papers through which the extracts are to be passed are weighed. 5gm of the each of the sample was dissolved in 40ml distilled water by hot maceration method. These were then passed through the pre-weighed filter paper, the filter paper was then dried in an hot air oven and then weighed again with the dried material left on it. The active component in the filtered extract was calculated as shown in the table 3. 
Fungi

•Aspergillus niger • Candida albicans
Inoculum Preparation
Bacterial inoculums: Selected cultures were inoculated in 2ml nutrient broth(500mg peptone, 500mg NaCl, 300mg beef extract; pH 7.4) and incubated overnight at 37 0 C. Fungal inoculum: Loopful of spores from the selected fungal cultures were added to the Sabouraud broth (40g dextrose, 10g peptone, 1000ml distilled water; pH 6.5) and a uniform suspension was formed.
Testing antimicrobial activity of Triphala by Cup-plate method Antimicrobial activity was checked by agar gel diffusion method. The cultures were grown in nutrient broth and incubated at 37 0 C for 24 hrs. After incubation period was finished the O.D. of the culture was adjusted to 0.1 with sterile nutrient broth. The 0.1 ml of the culture was seeded in 25 ml of molten nutrient agar butts, mixed and poured into sterile plates and allowed to solidify. The wells with 8 mm borer were made in seeded agar. Then the particular concentration (50-1500 mg/ml) of the Triphala extract ((0.4 ml each containing 50-1500mg/ml) was added in each well. Soon afterwards the plates were kept at 10 0 C for 30 min. After it gets normalized to room temperature plates were incubated at 37 0 C for 24h. After incubation period was finished the zone of inhibition was measured and recorded [10] [11] [12] .
Results and Discussion
Antimicrobial activity of various constituents of Triphala and Triphala as a whole was observed as a zone of inhibition against individual test microorganism. Triphala and T.chebula showed highest antibacterial activity against P. aeruginosa by exhibiting 1.8 and 1.2 cm zone of inhibition respectively (Table.1 and Fig.1 ).Triphala as compared to its constituents was found to be most effective against E.coli by exhibiting 1.7 cm of zone of inhibition. T. chebula showed 1.4 cm of zone inhibition where as E. officinalis and T. bellerica showed 1.2 cm of zone of inhibition. Comparative account of bactericidal activity of three constituents of triphala against B. subtilis showed that maximum inhibitory zone of 2.2 cm was exhibited by T. chebula and 0.6 cm by E. officinalis. Whereas, 1.6 cm of inhibitory zone was observed as a synergistic effect of three triphala constituents against the same pathogen K. pneumonia, a Gram negative bacteria, exhibited 1.4 cm of inhibitory zone demonstrating a synergistic activity of the three constituents against the bacteria. E. oficinalis showed 0.9 cm of zone of inhibition and T.bellerica exhibited 0.7 cm of inhibitory zone. On the other hand, T.chebula did not showed any inhibitory effect against K.pneumonia, P.aeruginosa, other Gram negative bacteria, showed 1.8 cm zone of inhibition of Triphala which was maximum among all the five tested bacteria. T.chebula showed 1.1 cm of inhibitory zone against the same pathogen and 0.8 cm of inhibitory zone was exhibited by E.officinalis and T. bellerica each. S.aureus was found to be most sensitive for T.bellerica by exhibiting 1.6 cm of inhibitory zone followed by T.chebula, Triphala and E.officinalis by showing 1.2, 1.0 and 0.6 cm of inhibition zones respectively (Table 4 and Fig.1.1 ).
Triphala showed 2.3 and 2.2 cm of inhibitory zone against A. niger and C. albicans respectively. However, against A. niger, E. officinalis exhibited 3.4 cm of inhibitory zone followed by T. bellerica and T.chebula which exhibited 1.6 and 1.2 cm of zones of inhibition respectively. On the other hand, T. bellerica showed 1.5 cm of inhibition zone against C. albicans and E. officinalis showed 1.2 cm of zone of inhibition against the same pathogen. However, no zone of inhibition was exhibited by T.chebula against the same pathogenic fungi. (Table 5 and Fig.1.2 ). On account of the observation it was concluded that, antibacterial activity against Gram negative bacteria is due to T.chebula and E.officinalis, while antibacterial activity against Gram positive bacteria is on account of T.bellerica.
Triphala showed maximum antimicrobial activity against fungi by exhibiting more than 2cm of inhibition zone as compared to bacteria.
